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The Greek Navy has just recently decided to enter the 
Memeuvers ra and for this redson has started to s€nd Navy 
Sameer s t0Or the first time for the acquisition of the 
Memeescience jesree.The above officers will be the core e¢roup 
[ey will be used for two different tasks. 


Time first task is their involvené€nt in tne acquisition of new 


Soruware and hardware and the Second one iS the transfer of the 
@cguired knowledge to the non-commissioned officers that will 
Support the new eavipments. 

oee current trend in the Greek Navy is tne procurement of 


eee Tain frames that will fullfill only the operation 


erements in peace and war time; therefor® the utilization of 


ime computer in peace period will be extremely low in the near 
meavure. 

eae other requirement, the trainine of the ton — commissioned 
ees, Will reéguire the precuremenut of different tyres of 
eres ih order the training follows the normal Steps of tre 
M@@eexity Of the architectures of micros to mini and then to 


meeeacdnisi tion” of micros Ps cost effective if and only if 


pee equipment is used for numerous students 4s it mappeéns in 


ana so different typeSriOih ) 72 crocnee 
utilized for other \purupseste= sacs 
maintenance that is costiy especially 
types .due to the .high required 
technicians. and the cost to support 
Spare parts and special repair eynipn 


As an alternative solution wsaune 
hign level. laneuage tnmat. wili si 
Model is an abstration containing onl 
end relations, 403.50 Gat cena hos. eae 
important facts and therefore ta 
unnecessary dbital Ls is. easier stig. ube a 

Tae present report encountering tre 
alternative sobution <nd in ormier ine 
mini.» architectures. it wes - decided 


microprocessor which ereaitecture is 


the architecture of the mini-computer 
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the ass 
following programs. 
~“~GSS5M. Dep tie. wabch is tae implemented 
assembler in FASCAL lanzuaze. The program is 
divided in two parts. s jassemblemgaeuens 
assm.p. 
~ initialize.p.:,.is.a.pregram thet ~Biegeaee 
the used by the asSembler tabtles.This 
program must be executed only once wits tre 
installation of the assembler. 
—- tablel,table2,table3 +: taney are [ae tame 
that are used by the assembler 
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APPENDIX A 
AM Z8000 INSTRUCTICN SkT 


Mnemonics Operands Addr. Modes Cperation 


CLR dst R Clear 
CLRB IR dst<0O 
DA 
Xx 
OP, R, sre R Exchange 
EXB IR R<swsrec 
DA 
Xx 
LD Rh, sve R Load into Register 
LDB IM R<src 
LDL IM 
IR 
DA 
x 
BA 
BX 
LD dst,R IR Load into Memory(Store 
LDB DA dst 
LDL X 
BA 
BX 
LD dst, IM LR Load immediate into 
Memory 
LDB DA dst<Ii 
X 
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Mnemonics Orcerands Addr.Modes Uperation 
LDA Kh, ere DA Load Address 
x R«source aadress 


LDAR Kk, 8re tA Load Address Xelative 


109) 
( 


nsource audare 
Se Sanaa 


LUK R,sre Ii Load Constant 


LDM Ree re, 2 IR Load Multisle 
DA R«sre (n cons 
4 (n = a whe) 
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rs 
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LDM AS Gg thy 2 ik Load Multiple(store Multiple) 
Da dst<a(n consecutive words) 
x (Hh = t<s16) 
LDR RA src RA Load Relative 
LDRB R<srce 
LDRL (range -32768...+32767 
LDR ast i RA Load Relative (Store kelative) 
LDRB DST<R 
LDRL (range-32768...+32767) 
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Mnemonics Orerands Addr.Modes Operation 


EUSH ER Sase R Push 
PUSHL IM Autodecrement contents of R 
IR Ik<sre 
DA 
x 
ARITHMETIC 


ADC Rysre R Add 
ADCB RR + Sro” + carry 
ADD Rssre R Aad 
ADDB IM R<=R + sre 
ADDL TR 
DA 
Xx 
CP R,sre R Compare with Register 
CPB IM R= sre 
CPL IR 
DA 
x 
OP dst,IM IR Compare with Immediate 
CPB DA dst - IM 
x 
DAB ast R Decimal Adjust 
DEC dst,n R Decrement by n 
D2aCB IR asSt“ast = ai 
DA (= wes ot) 
Xx 
DIV R,sre R Divide (signed) 
Divi IM VWord:Rn+1@Rn,n+1 —- sre 
TR Rneremainder 
DA Long word: Kn+2,n+3 
x <RKn..n+5 -— srg 
Rn,n+1 
<—remainder 


12 





Mnemonics Operands Addr.Modes Operation 


EXTS dst R Extend Sign 
EXTS3B Extend sign of low order 
EXTSL hait of st' through high 


oraer hairt of dst 


NC dst,n R Increment by n 
INCB IR dst<cdst +n 
DA Oo de eA 
Xx 
MULT Reece R Multiply (signed) 
MULTL IM Word:Rn,n+1<Rn+1esre 
Ik Long Word: Rn..n+3 
DA — Rn+2,n+5°sre 
x Plus seven cycles for each 
1 in the multiplicand 
NEG dst R Negate 
NEGB IR dst<<O - dst 
DA 
xX 
SBC Rasre R Subtract with Carry 
SBCB R<nR = sre = carry 
SUB he ace R Subtract 
| SUBB IM R<R = sre 
| SUBL IR 
DA 
x 
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AND R Se R AND 
ANDB IM RR AND sre 
IR 
DA 
Xx 
CCM dst R Comelement 
JOMB IM adst<NCT dst 
TR 
DA 
Xx 
OR m, Sre R OR 
ORB IM n=k OR arc 
IR 
DA 
X 
PEt dst R test 
TESTB IR dst OR O 
TESTL DA 
x 
[IC EC, dst R Test Condition Code 
TCC set LSB if ‘ce is tue 
XAGR KR, sre R Exclusive OR 
XORB TI} R€2RACR sre 
IR 
DA 
ook 
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PROGRAM CONTROL 


Mnemonics Operands Addr.Modes Operation 


tay tas eas ass aos eee iy ar te err er nat nt eter ns i cs a ei i ee 
CALL dst IR Fall Subroutine 
DA AUtoiecrement oP 
x Gb PP <FC 
PC<dst 


CALR dst RA Cali xrzelative 
Autoiecrement cP 
@w SP<PC 
PC= rc’ + Ust 
(range -4094t0+4096) 


LINZ R, ist RA Decrement ana Jump if Non-4er9 
DNJINZ R<=R = 1 


IRET -- -- Interupt Return 









yp ec, dst IR Jump Conditional 
IR et 'ce. is ‘trues PU<dst 


te P x 
\JR oe, dist RA Jl 
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RET cc - Returm Conditional 
me ee is true: PC<c 


Autouecrement SP 


SC src IM Sustem vall 

| Autodecrement SP 

~ SP<old PS 

Push instruction 
FPo<system Uall PS 


Bat dst,b R Test Bit statae 
BIT IR Z flag NOT dst bit specified 
DA 
xX 
BIT dst, R R Test Bit Dynamite 
Bits Z flag NOT dst bit speciti® 


by contents of R 


RES dg, R Reset Bit Static 
RESB IR Reset dst bit specified by @ 
DA 
Xx 
ae a eee a ee , 
RES dsteh R Reset Bit Dynamic 
RESB Reset dst bit specified by 


contents ai R 


5 Et det, 'b R set Bit Static 

S ETB LR Set dst bit specified by b 
DA 
Xx 

SET ast. i R Set Bit Dynamic 

SETB »et dst bit specified 2a” 


contents of R 


TS Ee dst R Test and Set 

TS ETB IR S flag<MSB of dst 
DA dst<ali is 
xX 





ROTATE AND SHIFT 


RLDB R,ore R Rotate Digit Left 
RRDB R,sre R Rotate Digit Right 
RL dst,n R Rotate Left 
RLB R by n bits (n = 1,2) 
RLC dst,n R Rotate Left through Carr} 
RLCB R Oy. pm bits (un = 1,2) 
RR dst,n R Rotate Rignt 
RRB R by n bits (n=1,2) 
RRC dst,n R Rotate Right through Carry 
RRCB R by a bits (nn = 1,2) 
SDA dst, R Shift Dynamic Arithmetic 
SDAB Shift ast beft or right by 
SDAL contents of R 
SDL dst,R R Shift Dynamic Logical 
SDLB shift, dst left or right by 
SDLL contents of R 
SLA dst R Shift Left Arithmetic 
SLAB by..2 bits 
SLAL 
SLL dst,n R Shift Left Logical 
SLLB by n bits 
is SLLL 
eo RA aso, 7 R Shift Right Arithmetic 
SRAB by DT bits 
SRAL 
SRL dst, R shift Right Logical 
SRLB by n bits 
SRLL 
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CPD Rx,src TR Compare and Decrement 


Autodecrement sre address 
Ry=<Ry - 1 


‘ 
maa een ew ee meee mew we ww wm em ew www ew ew em em ewe we mmm er nmr err errr rn rn renner rere 


CFDR Rx, (sre rR Compare,Decrement and Xepea 
UPDRB Ry, ce Rx =. SHE 

Autoiecrement sre address 
Ry<xy- | 
Repeat until ce is true or 





One RX .oSEe Ik Compare and Increment 
GPIB Ry gee Rx = sre 
Autoincrement sre address 
Ry=xRry - 1 








CPLR Axe SRe IR Vompare, Increment and Rep® 
CPIRB Ry ee Rx” ="ste 
Autoincrement sre aduress 
Ry=< Ry - 1 
Repeat until ce is truetom 


| 

CPSD dst ysre IR compare String and Decremey 

CPSDB Rysre dst ’= ‘se / 
autodecrement dst and sre 
addresses 


| 
1 
{ 
‘ 
/ 
{ 
{ 
\ 
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[a 


CPSDR dst, sEe IR Compare String, Decr.and ne 
CPSDRB R,cc dst = sre 
Autodecrement dst and sre @ 
addresses | 
RSR = 4 
Repeat, until. cc. iS ieee ong 


leer el eee ee i i ee ee et ee a Ee ee LLL Le 





BLOCK TRANSFER AND STRING MANIPULATION (Cont.) 


Mnemonics Operands Addr.Modes Operation 


CPSI ist,srce IR Compare string and Increment 
OFSIB R,cc dst - sr 
Autoincrement dst and sre 


addresses 


CPSIR ast,erc IR Compare 
CPS IRB R,cc dst - sre 
Cc 


LDD ae: fame = ip IR Lo 
LDDB 


25 

QQ 

”n 

+ pp 


src 
Autodecrement dst and sre 


addresses 


LDDR Ist... Src IR Load, Decrement and Kepeat 
LDDRB R dst<j.sre 
Autodecrement dst and sre 
addresses 
R-SR. =. 1 
Repeat until R = 0 
LDI dst,sre IR Load and Increment 
LDIB R dst<csre 
Autoincrement dst and sre 
addresses 
Rekz - 1 


Q NT om nie TAT RELLY poe ATR T On + 
FER AND STRING ithe) ie? ‘ ATTN (Con Ee) 


es en aw an ew ee ce DD AD | OD) ee ee SS OD Oe ee ee eo oe oe 


Mnemonics Operands Adar. *Modes Uperation 
Lit dst,sre TR Load Increment and nxepeat 
BDLRB R dst<sre 


Autoincrement dst and sre | 


addresses 
R<R - 1 
Repeat until R = 0 

TRDB sh siaceape wes IR Transiate and Decrement 
ist<sre (dst) 


Autoincrement dst address 
R<=R - 1 


TRDRB dstpare IR Translate, Decrement and 2 
R dstesre (dst) 





Autodecrement dst adaressesg 


a<R - 1 
Repeat until R = @ 
TREE St, Saee IR Translate and Increment 
R dsteasre (isa) 
Autoincrement ast address 
R=R = 1 
TRERB disttisere IR Translate, Increment and 2 


dst«sre (dst) 
Autoincrement dst address 
Ra - 1 


Repeat until 2 = 


TREDE sre | IR Translate and Test, Decremé 
sre 2, K Rijasre.2 (sre 7) 
Autodecrement sre 1 address) 


r“=R - 1 


20 
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sede ae Uae tt 


BLOCK TR 


Cperands 


Mnemonics 


TRTIDRS og aa IR Translate and Te 
ere "25" Jecrement and xe 
Raiesre 2 (Sre i 
autodecrement sr 
ae - 1 
repeat until R=0 
Ee a 
eRl15 Brel, IR Translate and fe 
src 2, Hh Rilesre2 (sre 1) 
Autoincrement sr 
R<R = 1 
EE ie i en dn case on oo ee CES NE. Ft aay 
TRIIRB sre. iy IR Translate ana Ie 
ae ates Tt Increiient and Ke 
RA sreZ2 (sre? ) 
Autoincrement sr 
Rat = "4 
Repeat until R = 
Lin mom He Da wna annana manasa eeeeone = ca a aoe ee on a 0 ae a as en as eG em 


INPUT/CUTPUT 


| 
IN R IR 


INE 


» sre 
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IND erases In Input and Decrem 

INDB R dst<sre 
Autodecrement ds 


4 
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RSX 


INDR IR 
LINDRB 





Sty Jecrement 


R 


sre Impwuts 


dst<{sre 


Repeat until R = 


ag 
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ae vy 
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INPUT/CUTEUT (Cont.) 


waite Ui/ SUEY 


NI dist, Se iR Input and Increment 

INI R dstesxe 
Autoincrement dst address 
ReR = 1 


dS.6,\se R Input, Increment and Repeat) 
Autoincrement dst adaress 


R“SK - 1 


Repeat until X = O 


CORD dst,sre R Cutout and Decrement 





CTDR ist. s2c Le, Cutput, Decrement and xAepeall 
CTDRB R dst=sre 
Autodecrement sre address 


Renr-1 


CULL dst,ere IR Gutput and Increment 
CUTI3 R dst«sre 
Autoincrement sre address 
| ee 5 Ue a 
Repeat, un tid R=" 6 


AD Roe 
Ut NS Ne 
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CPU CONTROL 
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: Be Ai oe. 
Mnemonics Cperands Address iiodes Operation 


Kg coo en cama waem meron mew om wwe ee OT Oe ee meen owen eee eeeeereeeneee 


DI vee hae JISavLle Incverrups. 
( nias yi RantinAn Bag my Hah Pas a 
{ any VYlMasso veil UL st¥ dg Va) 


EI int anaodle Interrup 
(Any combination of NVI,VI) 


IAT rm A Tpit 
HALT Ohad 
me me ee me ee ee eee a ee a aa a a ee a ee ae eee ee ne em eee renee errno 


| 

ccoeptal ANT 344 tnH+ aI + 5 tea 
LDCTL OTL R LOad into Control dregister 
ann OUL <<crnon 

S.C ~ duit i 


LDCTL dst BR Load from Control Regis 
| 


Y) 
ct 
Mm 
ry 
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APPENDIX & 
SEQUENCES OF CALLS. 


In this appendix is provided a list of a@2ie 





procedures of the simulator program and the procedures that 
called by each one procedure.The number under the parenth 
defines tne nesting level, starting with level equazae zeTo. 
the main proeram.The nesting termina tes when the prods 
calls a prinitive one as ‘setreg” or “retvaltes ) 
primitives ones is provided a Separate liSt at the end of 


Appendix. 


MAIN PROGRAM (2) 





- setreg (2) 


- MONITOR (1) 


- MOVE (2) 


- firstsecond (3) 


- readaddress (4) 


- valuecnar (5) 


- skxipblanks (5) 








= firstsecond (3) 

- readaddress (4) 
- valuecnar (5) 
- Skipblanks (5) 


- skipblanks (3) 


> BREAK (2) 


- firstsecond (3) 
- readaddress (4) 
- valuechnar (5) 
- skipblanks (5) 
= JUMP (2) 


- readaddress (3) 

| - valuecnar (4) 
- skipblangs (4) 
- setree (3) 

coer (3) 

= DISPLAY (2) 


- displaynix (3) 


- dechex (4) 


es 
Ul 
LO 


- valuecnar (4) 
- firstsecond (3) 
- readaddress (4) 
- valuecnar Cay 
- skipblanxs (5) 


- skipblanks (3) 


- REGISTER (3) 
- decnex (4) 
- retvalreg (5) 
- setree (3) 
- STACKINTERCBANGE (3) 
- skipblanks (3) 
- COMPARE (2) 


- firstsecond (3) 
- readaddress (4) 
- valuechar (5) 
- skipblanks (5) 
- dechex (3) 
- readaddress (3) 
- valuecnar (4) 
- skipblanks (4) 
- SEND (2) 





- readaddress (3) 
- valuechar (4) 
- skipblanks (4) 


- NEXT (2) 


- readaddress (3%) 
- valuecnar {/4) 
- skipblangs (4) 


- load (2) 


REGISTER (2) 


- decnex (3) 
- retvalreg (3) 


- iecode (2) 


- valuechar (3) 
—- setsrcedst (2) 


= map (3S) 


Settrav (2) 


OV 


- LOAD (2) 


IMorIR2 (3) 
setreg (3) 
Dior se (1) 

map (3) 
retvalreg (3) 


setmem (3) 


setlengtao (3) 
retvalres (3) 
setreg (3) 
DaorX (3) 


setmem (3) 


= STORE (2) 


setsrcdst (3) 
setlengtnol (3) 
retvalres (3) 
DAorX (3) 
setmem (3) 


setree (3) 


- LOAD (2) 


- IMorIR (3) 


- setreg (3) 





= map (3) 











= retvalreg (3) 


setmem (3) 


Be setleneth! 3) 
EE | 

=— retvairez (3) 
- setree (3) 

- DAorX (3) 

- setnen (3) 


- MULTICPER (2) 


all 
" compl (3) 

- onetwocompl (4) 
- retvalree (4) 
i= setmem (4) 
ee compare (3) 

- map (4) 

- setreg (4) 

- onetwocopl (4) 
- ADD (4) 

neg (3) 

- onetwocopl (4) 
~ retvalree (4) 


- setmem (4) 
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- tset (3) 
- setmem (4) 
- setlengtnl (3) 
- setsrcedast (3) 
- upperlow (3) 
- retvalreg (3) 
- setinderx (3) 
- nap (3) 
- setreg (3) 
- ORANDXOR (3) 
- setmem (3) 
- onetwocopl (3) 


= LOCTCaie C2, 


setlengthl (3) 


ORANDXOR (3) 
- setree (3) 
- retvalree (3) 


- ARITHMETIC (2) 


- setlengtnl (3) 
- IMorIR (3) 

- setreg (3) 

= ADD (3) 

- DAorXx (3) 


- onetwocopl (3) 





map (3) 


retvalres (3) 


upperlow (3) 


- DIYMULT (2) 


positive (3) 

- onetwocopl (4) 
- retvalree (4) 
setlenetnl (3) 
Onetwoconl (3) 
IMorIR (3) 
setreg (3) 


map (3) 


= CALLRET (2) 


map (3) 
pushstack (3) 


- retvalreg (4) 


WS 
O’ 
UW 


- setreg (4) 
- setreg (3) 
- error (3) 


- BITMAN (2) 


- resetset (3) 
- retvalree (4) 
- setnem (4) 
- setsredst (3) 
- setienetnl (3) 
- upperlow (3) 
- setindex (3) 
- DaorX (3) 
- map (3) 
- setreg (3) 
- retvalres (3) 


- INPUTOUTPUT (2) 


- message (3) 
- conmon (3) 


- setreg (4) 


outputreg (3) 


’=— petvalreg (4) 


inputreg (3) 
- message (4) 


- setreg (4) 





= stlenethl (3) 


- retvalree (3) 

= map (3) 

- setree (3) 

- STACKINTERCHANGE (3) 
etérror (3) 


= LDCTL (2) 


—- exchange (3) 
= setsrcdst (3) 
- retvalree (3) 
= setreg (3) 


Seaeps (2) 


- retvalree (4) 
- setreg (4) 
- retvalres (3) 
- DAorX (3) 
= map«(3) 
- setreg (3) 
—- STACKINTERCHANGE (3) 


~ TRANSLATES (2) 


- setsrcdst (3) 


- retvalreg (3) 
- map (3) <a 


setmen (3) 


- setree (3) =a 


- BLOCKTRANSFER (2) 


- setsredst (3) 
- setlengtnl (3) 
- map (3) 
- retvalreg (3) 
- setmem (3) 
- setreg (3) 
- conpare (3) 
- onetwocompl (4) 
- ADD (4) 
- testce (4) 
- map (4) 
- ROTATESHIFT (2) 


valuechar (3) 


shifttrightlert (5) 
- upperlow (4) 
"= setindex (4) 


- setsredst (3) 


setlengetnl (3) 


- retvalreg (3) 
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= retvalree (3) 
ere 


Setree 3) 


rimitives procedures retvalireg,setreg,ADD,ORANDXOR,map, 


TR,DAorX,setmem cali the following ones procedures 


retvalreg (2) 
= upperlow (i) 
= setindex (1) 


- error (2) 


- setreg (2) 
- upperlow (1) 
- setindex (1) 


- error (2) 


- ADD (2) 

= upperlow (1) 
= setindex (1) 
| - error (2) 


= setflags (1) 


OR: NDXOR (@) 


369 


- upperlow (1) 
- setindex (1) 
- error (2) 


- setflags (1) 


- map (2) 
- error (1) 


- valuecnar (1) 


- IMorIR (2) 
- map (1) 
- error (2) 
- valuechar (2) 
- retvalreg (1) 
- upperlow (2) 


- Setindex (2) 


- error (3) 
- DAorx (2) 
= map, (2) 


=error (2) 
' = valuechar (2) 
- retvalreg (1) 

- upperlow (2) 


- setindex (2) 
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APPENDIX G 
REQUIRED MODIFICATIONS FOR THE YM/S76 SYSTEM 


The program in order to be transfered to the 0S YM/372 


4u 


Supports the WATERLOO PASCAL it needs to be moditied becaus 


VM/370 supports BSBCDIC code instead of ASCII and it” does 


assum2 as default input output tne terminal,so the terminal 


usei aS any other file. 

Tne below listed modifications follow the order (Baum 
encountered in the program.In the case that the Structure of 
algorithm is changed tnen it is provided tne new one. 

The changes are the followings : 

~ At constant declarations 
const 
the following constants to be cnanged ;: 
maxmem = 65525; (* increases the array of the mé 
at the 64 kc *) 
oSaarea = 5632¢; (* default value for the FS are 
syStemstackpointer = 61442; (* defauit value for 
system stackpointer *) 
the following cotstant to ve added =: 
INOUT = “TERMINAL’; (*filename for the terminal) 
—- At the variable declarations 


var 





tne following new variables to ve added : 
PERM—IN, TERM-OUT : text 5 (* terninal input ana 
output files *) 
Seueneral correction 
All the read and write statements must be modified 
as ToOllows., : 
for read 
reset (TERM-IN,INOUT); 
read(TERM-IN,followed by the already existed 
parameters); 
for write 
rewrite(TERM-OUT,INOUT); 
write(TERM-OUT,folliowed by the already existed 
parameters); 
for eoln (input) or eoln witnout parameter 
eoln( TERM-IN); 
- The code of the procedure “valuechar’” will te 
Substituted by tne following code : 


procedure valuechar (ch :tcher; var « : intezer )3 


faites >=. 19S) sand, (ks <=.198). then 
k t= « — 183 (* cnaracter A..F*) 
else if (k >= 240) and (k <= 245) then 


. s= & = 2493, (* digit, 0. .3*) 
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end ead) 
- In tne procedure “Setmem’ : 
The statements : 
if temp < 10 then 
temp s= temp + 48 
ies 
temp := temp + 55; 
to be suStituted by the followings ones: 
if temp < 1@ tnen 
temp := temp + 249 (* digit 6..35 =) 
else 
temp := temp + 183; (* cnaracter A. 
- In the procedure “message” : 
The statements : 
if not cColn then 
read(ch) 
else begin 
Ch *=cnr( rays 
readin; 
end; 
to be Substituted by the Statements °* 
reset (TERM-IN,INOUT); 
if not eoln (TERM-IN) then 
read (TERM-IN,ch) 


else begin 
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~~ 
“ee 


Cais s=16 


DT 
readln(TERM-IN) 


end 5 
- In the procedure “outputree’” : 
The statements : 
ac lbneth = 1i.then 
write( car( vall mod 12 )); 
write ( chr( val2 mod 128 )); 
to be modified as follows: 
rewrite(TERM-OUT , INOUT); 


if length = i1 then 





write(TERM-OUT,cnr(vali)); 


write (TERM-OUT,caor(valZ)); 


= In tne procedure “INPUTOUTPUT’ : 
The statement 
write (car(tempo) mod 128) 
to be nodified as follows : 
rewrite (TERM-O0T,INOOT); 
write( chr(tempo)); 
- In tne procedure “decode” : 


The statement : 


——EE— =x; 


ppeode ©— Verd” (tine [j)) = 55) 
to be modifled : 
opeede s= ford (line [7] ) -183) 


- In the procedure “displaymix’ : 


The ‘statement. = 
if (num > 31 ) ana (num “2225) tnoen 
write( cor(num)) 
to be modifisd dsi follows + 


if ( num > 64)9¢nen 


write(TERM-OUT, chr(num)); 





4 APPENDIZ 3 
USER’S INSTRUCTIONS 





® user in order to run a program on the ZE¢22 Simulator he 


to follow the following steps : 


= compile tne program “sinulator.p’ using the command 
Pie simiilatorp.< cr > ” 
Scenister the obj. code to a s@parate file using the 


s 


Gommand mv, obj ex < cr >’ 

= compile the program assm.p (assembler’ using the 
Sommand “pi assm.p < cr >..’. 

[eEnansrerT the 0b), code to a s@narate file usine tne 
command . nv. obj. ase < cr > ”. 

= compile the program LOAD.p using tne commana “pi 
BOAD=p <.cr >” 

SmunegS hel the ob) code toa .separate file using the 
command °~ mv obj load < cr >’.Tne above steps must be 
SeeDuved Only .once in order io.bé.produced tae object 
files. 

peecreste a Source file uSinge either the equivalent 
mex/)code of .the mnemonics..or..the. mnemonics of tne 
ZE@@2 ASM languaze aS it iS defined in appendix lI. 

- in the case of a mnemonics file type “ase < cr >’ 


and wait a message from the assembler else type “load 
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< cr >” and wait a nessage from the program am 
And tne two messa g@s ask tne use@r to Cnteiae 
source filename. 


- in the case of mn@émonics source file the assembl 







produces a non readable object file in hex code a 
also. it produces a listing file tnat containgme 
occured errors during the assembling time jam 
generated code , the dllocated” space ton variables @ 
arrays and the original source file.The Listi 
filename is egual to < sourcefilename.o >. 

- the produced object file from the progres LOAD.p 
not readable hex code. 

- the objects files that are produced fPrOmuum 
assembler and the program LOAD.p are the default inp 
files*for the “simulator 

- type ” ex < cr >” and wait forthe prem am 

- using tne command “°L” load tne program. 

- set the RFC and the RPC registers usta 
commands °R RFC <cr>’ and “°R RPC < cr >’.The assembl 
provides the value of the RPC resister with a messai 

- execute the program using the command ‘°G’ or ‘No 

- reexescute tne program clearing tne registers usil 
the command “R R2@ < cr »>*’ and the memory that : 


affected dy the execution witno the command “‘F addre 





address 3000 < cr >’. 
= terminate tne simulator using tne commana MG, © e= ee 


>’ when the simulator is on the MONITOR program. 
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APPENDIX I 


ZECCC/ASM ASSEMBLER 


Tae implemented in PDP 11/586 assembler using the PAS 
language is one pass assembler and it has tne following ae 


characteristics’: 







- it permits the generation of object code up to the Sigg 
CUS © 

- it Supports conStantsS,variables ,labels ,ORG Statements 
and arrays.The number of permitted constants are 20, 
variables 3@ and labels 3€. 

The above constrains nave been imposed in Griem 
assembler uses real nemory for the object code and not 4a 
and so nis speed of erecution to be reasonable and second due ™ 
the limita tions of the PDP 11/52 of run time object come 
54K.The inten tion is to use tne assembler to run on a 
frame and So all the above restrictions) wrieere lifted 
changing only the va- lues in tne constants declarations ang 
affecting the Structure of the program. 

Tne input file is ZES2B assembly language in mnemonics 
the produced object file is hexadecimal file which 1Sgm 
default ‘input file for the implemented simulator sé Tis support 
language is described with BNF erammar in the following text 

The assenhler also produces and a listing file wnere tney a 
listed the generated code , the occured errors during the “ame 


bling tine dnd (he "scwree five. 
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meumeproerd” it was tested oy checking e€aca one instruction 
ll the conbinations ot the addressing modes . 
mo aemo programs are provided after tne listing of the 


Tam code. 


BNF gramnar of the supported language 


module = declarations * 


statements*® 


END 


declarations constants 


variables 


“constants = CONSTA 
constant-definition * 


moenstant=definition = constant~ridentifier 


id 


r= constant 

constant = nunber 

= character-Seguence 

Humber = decinal-constant 

| = nex-constant 

decimal-constant = digit + (till 2 to tne power of 31 
£6rtall thevkinds of values j 
hex-constant = “%” nex-digit + 
Character-sequence = ” string-text + 


string-text —any =Chardcler except quote 
331 


( tne quote under quotes is defined.with 
two quctes ) 
variable-identifier 
lable=(eenia fier 
constant-identifier = letter ( letter ! digit = 9am 
( up to. the maxinum.of£f,Ga) 
variables = VARIA 
variable-initial-declaration * 
label—dectaratian. = 
OnG-declaration * 
variable-initial-declaration = variable-identitier 
type “:=" initial-value. 


type = BY 


( 


= ARRAY “04 
ARRAY = [{ decimal-constant BYTEE | WORD} LONG ] 
initial=-valine = constant 
( for tne case of type BYTE,WORD,LONC } 
initial-valve = ([ constant,constant J 
(for the case of array)(up to the number of the array 

dimension) 
= J ,comatainit. oval 
( all the rest array components are initialized 
with tne last value ) 


label=-declaration = label-identifier LABEL 
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PG-declarations = UFG constant 


tement = label-indentifier °:° 

= label-indentifier °:° operation 
‘ = operation 

= DRG-declaration 
Pation = Z50@@-instruction 





f 


ZecoS—instruction = opcode ( operands )* 
number of operands depending on Sach 


opcoie ) 


operand register 
= indirect-register 


= innediates 


direct-address 


ii 


indirect-address 


relative-address 


= condition-code 
= flags 


= int 


US 
- 
Ww 
ot 
m 
Led 

" 


Single-register 

= double-register 

= low-byte-register 
= hiegh-byte-register 
= qguad-register 

= special~-register 


Bemele-register = RG ; R1 | 22 «....} R15 


i 
po 
ny 
Q 
By) 
hu 
nm 
e 
xy 
by 
ke 
P 


Jouble-resister 


low-byte-reeister = RL@ | Rll .... | RL? 


a 


nigh-byte-register = FH2 | RH1 .... | RH? 

quad-register = ROZ | RO4 {| RCE | RO12 

special-register = FLAGS | FCW | REFRES | PSAPSE | 
PSAPOFF ! NSPSSG | NSPOFF 


¢ 


Single-register 


Iw 
ic 


indilectrect=resisiTer — 
immediate = °#° constant 


a 


“#° variabtle-identifier 


s Ce 


= “# CONS tant=ldettacier 
direct=adaress = constant 
= lableel-idelntifier 
= yariable-ldentit ver 
= constatnt-identifier 
indexed-address = direct-address ( sinale-register ) 
realative=address = direct=adaress 
= “§° + constant-indetifier | variabtle-indeti 


; constant 


condition=code = LT | TES ! ULE ! Ov 7? Mr eee ee 


flags= @ ) See oe ee 
int = VI } NVI 

delimiter = space | tad } ”, 
comment = “!° any character 
letter = 7k eae meee 


2 Here ot ; Z i] 








figit = 
digit = 


Pe Pe hows. | OF 
et at 

ADC ; ADCB {| ADD | ADDB | 
AND UGCANDE ols BIT {| EITB ! 
CAITR 1] CLR} ‘CLRB | COM | 
UMTS (| crcl icra 4 CPL | 
CPDB | CPDR | CPDRB | CPI 
Gyn }| cdRIRe || cPsp | crs 
CPSDRG<} CBS. { .CPSIB\} .¢ 
CPSIRB | DAB } DBJNZ ! DE 
Db Heneve! DIVE F DINZ } 
OXSoh EXTS | -ERTSH | EXTS 
It HWENE.) INC 4 cIncB | 1 
INDR } INDRB |} INI | IWIB 
INIRB } IRET | JP.{ Jk | 
EDAR WSEDASA LDCTLS |, LDET 
EDBa} EDDB |e LEDR, 4 LDDRB 
[DZB. 4s LOD Rp4y BDIRG, |. LDK 
LDM {| LOPS {| BDR.j-LDRE | 
MOL? | MULTL | NEGF NECS 
ORE | OTDR | SOTDRE | OTIz 
our 1 G0Ta # OUTD | OUTDE 
QUTIE | POP | POPL |, PUSE 
Rise RES PF ORESFLG | RET 
aesierne { RLCH | RLDB | 


' STOREB {| STOREL | SLA | SLAB | Sam 
| SLL {| SLLB {| SLLL |} SRA (°SRABIR 
SRLIB | SRLL | SUB {| SUBB | am 


“” 
po 
isa] 


{ tec! TCCh "! Test | TESTE 
TRB | ZERTORS | TRI Eo 


ITRTIDE | TREIB | TRIIRD | Tae 
| TSETB | XOR | XORB | 
maximum pernitted values = BYTE = 255 |} 1 char stting | 
2 "hex char 
= WORD = 65535 | 2-char strane 


4 nex cnar 


LONG = maxint | 4 cnar string 
& nex char 


The difference between the store and load instructions if 





Z8cde instruction set is denoted by the type of tne operand 
the current inplementation they are provided different mnemom 


for the store instructions as follows : STOREEB = STORE | =soam 
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